Some of the problems which we see on the infectious disease consultation service can be quite frustrating. This is one such case. A middle-aged man presented to our medical service with fever and dyspnea. His fulminant downhill course was characterized by anemia, jaundice, hypercalcemia, pulmonary abnormalities, and a lack of responsiveness to conventional antimicrobial therapy. At autopsy, malignant-appearing histiocytes were present in several organs including spleen, lymph nodes, and lung. Histopathological examination of tissues obtained at autopsy confirmed the presence of phagocytized erythrocytes within such histiocytes. This case aptly illustrates the hazy dividing line which sometimes exists between infectious and/or malignant processes which are, at present, still of undetermined etiology.
Physical examination revealed an oriented, alert, thin, white man in mild respiratory distress. His temperature was 101.4°F, blood pressure 120/85, pulse 110/minute, and respirations 24/minute. His skin was warm and dry without rash or embolic lesions. He had bilateral periorbital edema with mild conjunctival suffusion. Sclerae were anicteric. Oropharyngeal and ear exams were unremarkable. His neck was supple and without jugular venous distention. Lymphadenopathy was not detected. Chest exam revealed bibasilar rales which cleared with coughing. He had a rapid heart rate with normal heart sounds; a Grade II/VI systolic ejection murmur was heard at the lower left sternal border without radiation. A gallop was not detected. The abdomen was soft and non-tender with normal bowel sounds. The liver was slightly enlarged with a total span of 14 centimeters; the edge was not palpable. No splenomegaly or masses were detected. Rectal exam was normal except for stool which was trace-positive for occult blood. He had neither peripheral edema, cyanosis, nor clubbing. Splinter hemorrhages were not noted. His neurologic exam was normal and there were no focal findings. The On the tenth hospital day, the patient seemed to stabilize and his fever had resolved. His bilirubin was still rising (5.8 mg/dl, direct fraction 3.8 mg/dl), although his liver enzymes were unchanged. Serum calcium was noted to be elevated at 11.2 mg/dl despite a low serum albumin of 2.3 mg/dl. Chest X-rays showed an increasing density in the right apical region. DR. BIA: The relationship between granulomatous disease and hypercalcemia is being studied extensively here at Yale and has been reported previously in association with both tuberculosis and coccidioidomycosis [2, 3] . As in sarcoidosis, the hypercalcemia may be a hyperabsorptive process associated with elevated levels of circulating 1 a, 25-dihydroxyvitamin D. However, other factors such as prostaglandins and osteotropic substances associated with malignancy may also be involved [4] . A PHYSICIAN: Was bronchoscopy and biopsy of the right lobe considered? DR. BIA: The pulmonary service was asked to evaluate the patient and arrangements were made for bronchoscopy. His platelet count had dropped to 20,000 to 30,000 but transfusions of platelets successfully maintained a level greater than 50,000. DR. HEIMAN: Sputum Gram's stains and acid-fast stains were repeated at this time, though sputum was sparse. The Gram's stains showed a very large number of pulmonary macrophages, which appeared highly active in that pseudopods were prominent. No organisms were seen on either stain.
The bone marrow biopsy done a few days earlier showed megaloblastoid changes in a hyperplastic marrow with a leftward shift of the myeloid series. Megakaryocytes were present in normal numbers. The question of a myelodysplastic or a lymphoproliferative process was raised. Acid-fast stains, silver stains for fungi and Brown-Brenn stains for bacteria were performed on bone marrow and were negative. His blood cultures were persistently negative, so gentamicin and chloramphenicol therapy was discontinued; he remained on parenteral erythromycin and Amphotericin B.
On the thirteenth hospital day he became hypotensive during his Amphotericin B infusion (50 mg). He remained afebrile, but became dependent upon the vasopressor, dopamine. Tobramycin therapy was initiated because of concerns over possible gram-negative sepsis.
The fungus which had been isolated from the initial pleural fluid sample was identified as a Hyalodendron species, which usually represents laboratory contamination. All other samples of pleural fluid were sterile. The amphotericin was discontinued after the patient had received a total dose of 320 mg. He remained dependent upon dopamine and on the seventeenth hospital day developed respiratory failure which led to respiratory arrest. Resuscitation efforts were unsuccessful and an autopsy was ultimately performed, eight hours after the patient's death. DR. GEORGE THORNTON (Clinical Professor of Medicine, Chief of Medicine, Waterbury Hospital): What were your diagnostic considerations at the time of his death? DR. HEIMAN: We felt strongly that the patient had an infectious process, possibly of viral origin, since all of our cultures and diagnostic tests did not lead us to a bacterial, mycoplasma, or fungal etiology. We also felt that a neoplastic process was possible, but the fulminant nature of his illness and his relatively rapid demise made this unlikely as the sole explanation for his death. However, an infectious process occurring in the presence of an underlying malignancy and an immunocompromised state seemed plausible.
Autopsy was restricted to the chest and abdomen. Examination revealed an icteric white man with mild periorbital edema and a distended abdomen containing 1,000 cc of greenish-yellow, foul-smelling ascites. The right pleural cavity contained 1,500 cc of serosanguineous fluid, and 1,000 cc of similar-appearing fluid was present in the left pleural space. Both pleural cavities contained fibrinous adhesions, largely at the bases and at the apex of the right lung. The right lung weighed 700 g; the left lung 625 g (normal, 250-400 g). There was mild diffuse emphysema, congestion at the bases, and a nodular lesion at the right apex. Heart examination revealed a normalsized organ with an area of recent ischemic change in a left ventricular papillary muscle. The liver weighed 2,650 g (normal, 1,200-1,800 g) and showed diffuse bile staining. The gall bladder was normal. The spleen weighed 400 g (normal < 200 g). No distinct areas of red and white pulp were discernible. Both the liver and the spleen were very soft, the spleen being quite diffluent. The genitourinary system was unremarkable. There was mild enlargement of several thoracic and abdominal lymph nodes.
On histologic examination, the spleen exhibited total effacement of the normal splenic architecture (Fig. 1) . Many large, bizarre-appearing, malignant cells were present. They were characterized by their large, open nuclei, with finely clumped chromatin and prominent nucleoli which are characteristic of malignant histiocytes. Multinucleated cells, some resembling Reed-Sternberg cells, were also present. DR. ANDRIOLE: This histology is very suggestive of histiocytic medullary reticulosis, a process which would explain many aspects of this patient's clinical presentation. DR. HEIMAN: Histopathology confirmed the diagnosis suggested by Dr. Andriole. It is most consistent with an entity referred to as histiocytic medullary reticulosis, or malignant histiocytosis, as it is now most often called. Figure 2 demonstrates focal collections of malignant histiocytes found in the right apical lung lesion. Malignant histiocytes were also found in the hepatic sinusoids along with focal bile stasis as shown in Fig. 3 . In the lymph nodes, erythrophagocytosis was also demonstrated (Fig. 4) although the erythrophagocytic cells appeared benign. DR. ANDRIOLE: For a patient to present with histiocytic medullary reticulosis and develop such a fulminant disease pattern over the course of three weeks is highly unusual. The diagnosis is usually made with a liver or lymph node biopsy and the duration of the disease is usually three to six months. Angioimmunoblastic lymphadenopathy can be a more fulminant process and that is why I suggested that diagnosis earlier. DISCUSSION DR. HEIMAN: Histiocytic medullary reticulosis was first described in 1939 by Scott and Robb-Smith as a disease characterized by fever, generalized lymphadenopathy, hepatosplenomegaly, and preterminal jaundice, in association with anemia, leukopenia, and thrombocytopenia [5] . Since the initial description of this disease, it has been widely reported, under various names. In the mid-nineteen-sixties, Rappaport introduced the term malignant histiocytosis (MH), which has become the accepted name for this disease [6] . The most extensive study of MH came from a Stanford University series published in 1975 [7] . Warnke et al. reviewed twenty-nine cases of MH and found a mean age of 31 years with a male-to-female case ratio of 2.2 to 1. Physical findings at presentation included fever in 22 of 29 patients, with development of fever in four other patients during the course of their illness. Generalized lymphadenopathy was found in four patients at presentation and in 15 additional patients later in their course. A palpable spleen was present in 21 patients. Hepatomegaly was detected in 22 patients, six of whom developed jaundice, generally during the terminal stages of their disease. Median survival was six months with a mean survival of 14 months, ranging from one month to eight years. Lampert et al. presented similar findings in their review of 12 cases of MH [8] .
As Dr. Andriole mentioned, the case under discussion today is not typical of MH, because of the rapidity of this patient's deterioration. However, there is an interesting report in the Archives of Internal Medicine in 1965 which described two fulminant cases of histiocytic medullary reticulosis, in a father and son, with onset of symptoms occurring within two days of each other [9] . Their clinical courses were very similar to that of today's case. What is most intriguing is the temporal proximity of onset in patients who shared a common environment, suggesting exposure to a common infectious or toxic agent.
In 1977, a group from the University of Minnesota published a review of 19 cases of a histiocytic proliferative disorder characterized by benign histiocytic hyperplasia and prominent hemophagocytosis associated with an active acute viral infection [10, 11] . The term virus-associated hemophagocytic syndrome (VAHS) was used to describe this clinicopathologic entity. Their patients presented with high fever, constitutional symptoms, liver function and coagulation abnormalities, as well as pancytopenia. Hepatosplenomegaly, lymphadenopathy, and pulmonary infiltrates were also present in several cases. Fourteen of the 19 patients described were overtly immunosuppressed (13 were renal transplant recipients, one had systemic lupus erythematosus, and all were on prednisone and azathioprine). Five patients were without obvious underlying disease (median age in this group was one year). Acute viral infection was documented in 15 cases (ten cytomegalovirus, two Epstein-Barr virus, one herpes simplex virus, one varicella-zoster virus, one adenovirus). In five patients viral studies were inadequate. Bone marrow examinations revealed histiocytic proliferation and hemophagocytosis by benign histiocytes. In five autopsies this process also involved the spleen, liver, and lymph nodes. For the most part, these illnesses were self-limited, with reversal of the process after immunosuppressive therapy was discontinued. Thirteen of the 19 patients recovered within one to eight weeks.
For today's case, the question of VAHS is a valid one because of the rapid progression of this patient's illness. All viral cultures were negative including blood, urine, liver, spleen, and bone marrow. Unfortunately, routine viral titers were unreportable because his serum was consistently anticomplementary in the comple-ment fixation test. Special studies done in Dr. Warren Andiman's laboratory (virology) have shown low titers of anti-EBV viral capsid antibodies in three serum specimens (1:40, 1:20, 1:20) and no such antibody in the CSF. DNA spot hybridization was performed on liver and spleen tissue looking for evidence of EBV virus genome. None was found. At this point, we cannot rule out a viral illness; however, the presence of malignant cells argues against a viral infection and VAHS as the patient's primary illness. The final pathologic diagnosis is malignant histiocytosis. DR. ANDRIOLE: Based on the histopathology of this disease, specifically the reticuloendothelial proliferation, I believe that malignant histiocytosis may very well be caused by an infectious agent. DR. HEIMAN: The case report involving the father and son, which I alluded to previously, is certainly suggestive of an infectious agent as one etiology for this syndrome. There is a case report of an infant with histiocytic medullary reticulosis who had an associated acute Epstein-Barr virus infection [12] . I suppose it is conceivable that a benign proliferation of histiocytes, in response to such an agent, could transform into a malignant process depending more upon the host response than the nature of the organism itself.
